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The influen(:e of the "stimuJati0-1 1雨"中Il･t O仙le l→I･e-test Of" a polygI･aphil言nteITOgation in many
l,LaぐeSI Was Stlldicd as a way- toと1ddress thくら311rOf the ef'f'e(､t oI" mL,je(･ts｢,eliefs o-, the technique Is
prt,｡,sion･ A st,(･ond obJeCtive or this st"1-,とLS t(,正vest-gate the diLl'ere-ltial accuracy provided bv three
d鵬re-'t parameters (heart rate and per-od､ ski-e§po-lSe) W五一日lSed晶vidually･ Twenty un読rsity
students parti(甲ted in an txr"rime"t that used the stimuiati0.. test as the manipulated variablei
I
ni-lety-nine tr-als were {･ompleted･ The hyl,(,血sis (that theとleL･llra｡y (,fi the polygraph would increase if the
expe{･tations ･,白he subjects were marlipulatt,(L as a(､(･otllltS from lJ,e r.eid praetiee seem to indicate) could
n｡t be sl,hstarltiated･ The s…gie ind高dllal pal･ameter that pr｡ヽ,晶d better res山s seemed to be the
gaLv-ie skin response･ whi.･h.･oine,des with ma一一y exl,erimmtとLl r甲,rtS･
Key words‥ polygraph. Lie deterti｡一一言古,llulation -esL u1-時日高. respo-'ses
Introduction
Polygraphic inteHOgation is aI- area Of` applied psychology because the lie detector is a
psychologlCal test based on assumpt10-1S about the relationships between emotional and cognltlVe
states on one halld and physiologlCal respoIISeS On the Other吉herefbre its study provides the
opportulllty tO address issues collneCted to humall en10tiom and its psyche-physiological
correlates･ This research staned through a theoretical study about the unsolved methodologlCal
and theoretical problems or the phenome110m Orlie detectiorl through the polygraph; a second step
consisted ill the design of an experimental approach that addressed them･ Specincally, the
紳lowing pending issues were identined‥ (1) discrepancies between data provided by
experimental research a,ld the practice of lie detectiom (2) problems concerning the process of
scormg the obtained datai difference of evaluation criteria between laboratory research and rleld
work十ack of clearly domed and universally accepted criteria; (3) problems concerning the
di胱ulty of reproducing ln all experimental context some of the variables present in real-鵬
situatioIIS; (4) problems concerning the examinees‥ the credibility of the poly繍aph and its
repercussioIIS･
OLy'ectiues of the ErPeriment ( i ):
To investigate the inHuence of subjects'expectations about the accuracy of the test and its
血al e胱ctiveness･ To do so高,e訪mulation tesらpart of the pro-test of a polygraph examination,
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was used; The stimulation test is supposed to increase the subjects'expectations about the
accuracy of the polygraph言t is presented by many aumors as a way to `reassure the innocent
suspect and increase the fear of detection of the guilty one'(Matte, 1996). It usually consists of
a manlPulation of the suspects'beliefs about the polygraph through a decept10n from the
polygraphers, who use marked cards (Orne and Waid 1981), Or use a deck that contains only one
type of card (Vrij, 2000)･ Accordng to our hypothesis, the polygraph test would render higher
accuracy rates when such manlpulation was applied･
Obje{元ves of the Experiment ( ii ):
To explore the correlation between the different parameters used to evaluate the polygraph




Twenty subjects between 20 and 30 years old took pan in the experiment. Seventeen of
them were male and 3 female; all of them were Psychology students at Tohoku Universltyi
ninety-nine trials in total were completed･
Apparatuses
Skin 〔"nductance response meter `BioDerm'mode1 2701岬erSplration meter SKD-20時
breathing pick-up 'Nihon Kohden'SR-601S; Biotop 6R 12 series ampliner fb∫ bio-electrical
phenome叫Sony data recorder PC 208 Ax; Windows 'PowerLab, Syste叫Macintosh
computer; electrically-shielded room･
Stimuli
We used the same stimuli used in the real-鵬practice of lie-detection during the stimulation
test: cardsi the same man.pulation used in real-life situation was used as well.
1}ocedure
Con`妨on I -subjects 'eSPeCtations not ma南,ulated,I no stimulation test applied. The rlrSt
group -10 particIPantS, 50 trials- was subject to the lie-detection technique without any prlOr
manlPulation of their beliefs･
Each subject had to pick one o描ve cards he could not see膏ve d鵬rent cards were used
as stimuli, and were shown to the subjects beforehand. Figure 1 shows the five cards as the
subjects see them (鰭cing the table) and as the subjects imagine them.
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However, the r.rst stimulus was changed (dummy or buGer question) since a higher
psycho-physiologlC response is always expected during the flrSt Stimulus of a set; Figure 2 shows
the I.ve cards as the subjects see them (facing the table) and as they really are.
The subjects were asked to reply with one word (`No') to the questions asked by the
experimenter outside the shielded room through the intercom (D･ Lykken's Guilty Knowledge
Technique) :　　　　　　　　　　　　　　　　　　　　　J
Did you pick the Queen ofHeans? - `No'-
Did you pick the Ace ofHeans? - `No'
Did you pick the Ace ofClubs? - `No'
Did you pick the King of Diamonds? - `No'
Did you pick the Quee,1 0f Spades? - `No'
The rationales of the technique are that: (1) the psychophysiological indexes change when
the subject recognlZeS a meaning蘭stimulus; the g品ty knowledge detection technique is
`intended to determine whether the subject is aware of cenain infbrmation‥ it is he demonstration
of such awareness- what might d鵬rentiate between a g山ty and an innocent suspect. '(Lykken,
1974)･ Thus言n Japan, where it is usually called `concealed infbrmation test'言s mostly regarded
as a kind ofrecognltlOn test and examiners I,Se it to determine if the suspect of committlng a Crime
iden揖es a crime-related detail (Nakayama, 2002)･ (2) The highest autonomic response indicates
a deceptive statement･ According to Lykken‥ `whether lthe subjec申s high or low in reactivity,
We can still expect that his response to this slgn誼cant altemative will be stronger than to the other
-non slgn誼cant- altematives･ '
The second advantage of the糾ilty knowledge method is related to the process of
habituation川nless a complete habituation has occurred (that is no responses are elicited by any
of the stimuli),糾ilty suspects may show relatively higher responses to the relevant stimuli `even
when both types of responses were attenuated･'(Ben-Shakhar and Elaad, 1997).
The stimJi were shown and the subjects'utterances and psycho-physiologlCal responses
were recorded on the hard disk in the PC.
Condition II -suLy'ects 'erpectations ma互,ulated.I stimulalior, test applied･ Each subject had
to pick one omve cards he could not see江e believed all the cards were d鵬rent. F料me 3 shows
the nve cards as the subjects see them但cing the table) and as the subjects imagine them.
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FiglJre 3
However, t'oITowmg the standard Stimulation Test procedure, they were all the same･ During
tJTe Stimulation test the experimenter always knew which card the subjects had picked for ear,h
one of the trial･, in fact for this second group the stimuli were both the cards and the
experimer-ters1品dhack･ Figllre 4 shows the nve cards as they really are･
Fi糾re 4
The seL･,ond group -10 participants, 49 valid trials - was subject to a mampulation of their
beliefs about the polygraph through a deceitful feedbackかom the experimenters･ AHer the three
flrSt trials we told the subjects we would analyze their responses and then we `informed'the
sllbject which reSpOIISe Ofl the nve alternatives had been a lie:
`we believe the card you Just picked is the King of DiamOllds'
In fact all five cards were Kings of Diamondsi then three to I.ve more trials were conducted
-this time without a,ly deceptlOn･ The responses of these new trials were ana一yzed later to see if
the accuracy of the polygraph had increased a範r we tried to deceive the subjects･ The experiment
was conducted ill a Way aS Similar as possible to a real一皿use of the polygraph: the experimenter
was 'blind'to the card the subjects picked･, the responses were written down on the subjects'rlles
and sealed to be contrasted with the experimenter's scoring Of the °hans later･ All the Subjects
were deceived with respect to the real mechanism and objective of the experiment告hey were not
told their expectatio｡IS would be manlPulated･ The cards were changed a範r each trial to avoid
susplCions･ When all the trials were completed, the accuracy of the polygraph test was compared
for the two groups (Condition I 8c II) according to the three"sea evaluation parameters･
Data eualuation.･ criteria
Since the lack of universally accepted criteria for the scormg of the charts resulting of a
polygraphic interrogatiorl Was One Of the conclusions of the theoretical research that provided the
basis fl,I this experimelltal dcsig,1, Clearly domed criteria were used, and they were always of an
exclusively quantitative natme･ The first of those criteria was an operational demiti(叫elaborated
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in vinue of the interest the polygraph communlty has been showlng ln the heaれ response as
autonomic index: the hea叶 rate･ The operational demition was stmctured uslng traditional
psychophysiological demitions (Schneiderman and Dauth, 1974)〟 F誼een heaれ periods (仕on
systolic tip to systolic tip) a範r each question were measured言n a second step the minimum heaれ
period was subtractedかom the maximum one, and the largest d鵬rence was assumed indicative
of decept10n･ Figure 5 shows-an example of a real subject's polygraph chart and the periods
considered after each stimulus.
Iligure 5･ Psycho-physiologJC responses, four questions or a trial as see-m the display of the Windows
Power Lab syste千･ From top: experime''ter､s voice (each utteranc.e is a question), subject 's voice
(each utterance ･s an answer)言-athing, A(l･C, galvanic skin res-stance, perspiration.
The heart rate, a parameter used by professional polygraphers. was used as a second
criterion to tell between tmth柵and deceptlVe Stateme'ltS･ The heaれ rate is de血ed as `the
)
number of heart beats in one minute ; since in a Guilty Knowledge Technique the questions are
presented to the subject eve･y twenty seconds (standard real-life practice) a fo-ula was used to
calculate it: heart rate - 60 seconds I heaれ period (in secollds). Once more, the response that
presented the highest heart rate of the four altematives was considered the most likely to he
deceptlVe･
The 3日i evaluation criterion used in this experiment was a combined CSR amplitude and
duration measurement, also a real-life practice (Matte, 1996)I In principle, the height (amplitude)
of CSR responses was considered‖10WeVer, On SOme OCCaSions the GSR reactions go up to the
limit of the apparatus 'sensitivlty and remain there fbr several seconds befbre retmnlng tO baseline
(overshooting), making the use of CSR amplitude impossible･ When the CSR reaction smpassed
the sensitivity level of the apparatus the duration replaced the height of the response as the
used criterion, measuring lt at OVerShootlng level to equalize the criteria fbr al唖'm options in
eachtrial.
)
Sometimes a secondaIY Surge Of the CSR pen, kllOWn aS a `complex response , may be
caused by the examinee's realization and fear that they may have reacted to that particular
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question thereby causing a second stimulation of the sweat glands (Fowles, 1974i also Matte･
1996). Since this secondary heave of the GSR pen is supposedly caused by the subject's fear that
he may have been detected when lying'both peaks were considered as part of one response and
their duration was measured together as long as the time between them was no longer than the
duration of any of the responses themselves (operational de請ition)i F料re 6 shows the two
aforementioned cases of 'comple;x response'･
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F''gure 6. GSR (right), only one response (long line), duation/height of both peaks measured together
(oversho｡tillg level); GSR (le坤two responses, durationlheight of only one peak length measllred
(shon line‥ tlle缶st one wimn the considered period)･
In the血al step the numerical scores of the HR, HP and GSR responses of each subject were
written in a table･ The highest scores within each trial were c,onsidered the decept.ve onesi then
the subjects 'rllcs were open to contrast those results with the ground truth (the cards the subjects
had pie,ked) and determine the accuracy or each parameter･ Table 1 shows an example from a
real subje印the intens,ty of the autonomic disturbances was the criterion to determine which
lltteranCe COrreSpOnded to the deceptlVe Statement･
Table 1 Sample orthe experiment's cha叫Question 2‥ Ace ofrlea埠Question 3‥ Ace ｡f
Cluhs; Question 4: King of Diamonds; Question 5: Queen of Spades･
GSR amplitude GSR length
Question 2　　　　　　　-0,041 V
Question 3　　　　　　　5,508 V　　　　　　　2,725 see Possib一e dtr.plioll
Question 4　　　　　　　1,438 V
Question 5　　　　　　　5,508 V 1,312sec
Trial#2 ��VW7F柳�32�F�6�&G6�VﾆF&WF���6V�6ﾇV'2�Result: SUCCESSFULDETECTION 
lThe respOI-Se tO the qlleStior一輝has been selected as he possible dece帆l lltteranCe because the
sllbjee十s CSR showed the largest dlHation within the trial In this case the criterion proved to I,e right･
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Sta tistical a rlalysls
The ANOVA test was applied to detemine the statistical relevance of the di鵬rential
accuracy of the three parameters considered: heart rate, heart period and galvanic skin response
(the variable `expectations 'manipulation'was not considered)･ The Mann-Whitlley test was run
to compare the four grouI" COnSidered and the three parameters used･
Results
The results oil the ANOVA test showed no results smaller than 0,05: the d鵬rences amollg
them were not slgnmcant･ The Mann-Whitney test did not show results smaller than 0,05: the
differences among the accuacies of the groups were not s.gnificant under any parameter･ Table
2 shows the accuracy percentages according to condition and autonomic response measured･
Table 2　Accu㌣y percentages oftlle CKT (Guilty Knowledge Test) such as applied in this





The main hypothesis (that the accuracy of the polygraph would increase if the expectations
of the subjects were manipulated, as accounts from the r･eTd practice seem to indicate) could not
be substantiated･ The slngle individual parameter that provided better results -though not
sLgnificant from a statistic, viewpo.nt- was the GSR, which coincides with many laboratory
repons･ The lowest accmacy obtained (16 %) Comesponded to heaれ period as unique parameter
to analyze the chans占he highest accuracy obtained (32 %) was provided by the scoring of skin
responses (also unique parameter to analyze the °hans)i F料me 7 shows the obtained accuracy
rates in a graph声he most stable autonomic response was the one that provided better accuracy
rates: the galvanic skin response･
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Fせure 7　Accuracy percelltageS･
Discussion
This experiment explored the innuence of a real-life practice (the stimulation test) On the
results of the polygraph examination･ The stimulation test supposedly affects the expectations oE
the suspects who take he polygraph technique㍉hat is言he experiment addressed the e胱cts of the
polygraph'S credibility on the outcomes of the technique･ lnasmuch as the hypothesis could not
be proven, ,t cannot be said the befbre一mentioned relationship exists言hough it cannot be denied
either･ What is more, had the results proven such relationship, a valid assumptlOn WOuld have
been hat the stimulation test had inHuenced the subjects'expectations and those expectations
had a胱cted the accuacy of the test･ Since the hypothesis could not be statistically substantiated,
it is impossible to determine if the credibility of the test does not have an e胱ct on the polygraph
outcomes or not, or if the stimJation test did not a範ct the subjectsうexpectations in the鉦st place･
It should be noted, though, that the use of a tricked deck of cards is an common practice in the
field, albeit only.n the pre-test, and to address the validity of its use was the specific objective of
this research.
It is imponant to stress that detection of decept10n in the Held usually involves subject matter
that is inherently arousmg･ The fact that the stimuli used did not have any kind of emotional value
may be related to the low accuracy percentages obtained, although once more言t is wonh stressing
that the procedure fbllowed step-by-step the real-睦practice, and the same stimuli were used･
Funher research should explore the slgnmcance of stimuli of d範rent nature in the lie-detection
context, and of the link between the subjects'previous exposure to the stimuli･ Research
conducted in Japan (Nakayama, 2002) suppon the idea of its relevance･
The validity of the polygraph test in itself was not the issue addressed･ Since the experiment
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intended to investigate the relative innuence of a variable (subje｡tsうexpc｡tations). it is valid to
determine their comparative innuence by using single parameters (ECG period, ECG rate, CSR)
and colltraStlllg the results a偶er alterlng the variables言t is trle d胱rerlCe ill the ilCCuraCies that
matters, not the血1al precision of the test･
In reaHire situations most poIygraphers have traditionally used a qualitative aIlaIysis based
on many parameters at the same timei professional polygraphers have speCir.C, traimng and
clinical experience･ Those may ve.y well be part of the reasons why the a-.racy rates f'Ound in
the literature are many times higher than those obtailled il一 tlle present research. Where an
llllidime,ISiollal allalysIS at a time was made･ The approach of the preserlt eXPerimellt has bee,l
tlle use Of explicitly demed criteria and exclusively quantitative paranleterS声uCh approach Was
a consequence of the theoretical research done before the experiments, which showed the lack of
well-dcf.lned scormg criteria accepted by everybody･ Thus, clear definitions were providedi such
de血itions tried to comprlSe aS many elements of the psychophyslOlog,cam illdexes as was possib一e
-as long as they could be quanti的ble･
The ratiollale or many polygraphic techniques states that the larger aT, autOrl｡mic respol-Se
is言he more likely lt illdicates a deceit蘭statements･ It is the rationale that best suits expcrimer-tal
research since it allows the experimenters to use of a strictly quantitative analysIS ｡f responses
ullder well-domed criteria言t is also the one that best matches the psychophys1010glCal theory of
arousal･ Although the aim of these experiments was not to investigate it言t is wo山川｡1,ng that
sl,Ch rationale could not be substantiated fbr all psychophysiologlCal respo,ISeS･ F(,r some
autonomic indexes (like breathing, not used in this research, precise一y) it does not apply i一l the
least.
The single individual parameter that provided better results seemed to be the galvarlic skin
response･ Many professional polygraphers claim the GSR to be helpful in the, laboratory, but of
much less value than resplration and heaれ response in criminal investlgations声hey seem to
believe that the GSR is too responsive to any stimulus･ Yet, most of the laboratory studies that
have compared GSR with one or more additional variables a伊ee that the CSR is superior to other
variables in the detection of deception (Matte, 1 996), corroborating tllis experime･ltうs mdings.
It is also important to notice that the paniclpantS Of this experiment were in all cases sl.bjects
with knowledge (both theoretical and practical) of psychology言n many cases spec品ally of
experimental psychology･ Some of them were even experienced as researchers alld had condl⊥Cted
experiments themselves -albeit not on the topic Of lie-detection･ The polygraph test Was applied
to the subjects by people they knew well (their classmates), with whom they interacted inと1品endly
way in a familiar context (the laboratory of the Psychology Department of'Tohoku University),
both conditions that hardly enhanced their suggestibility -and the Stimulation test is supposed to
act on the subjects'sllggeStibility precisely･ These hctors let lJS WOnder to what extent theiI･
responsivlty Was l10t decreased in the血st place, due to a previous habituatioll t｡ the experimental
situatioTl･ It is worth noting that in some cases (for example the results for Condition I, using heart
period as parameter) the accuracy Of the test was even lower than the accl,racy eXpeCted什om
sheer chancel Some of the traditional criticisms to the polygraph situatioll il一 laboratory collteXtS
are valid here･ The researchers aimed to bridge the gap between experimental research and field
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practice, and therefbre used scoring teChnlqueS什om the latte=hough with the strict quantitative
viewpomt from the formeri yet some of the characteristics of laboratory sett,ngs･ like the use of a
limited and biased sample of paniclpantS, COuld not be prevellled･ 0,le question that remains and
opens new possibilities of research is to what extent the personal traits of the subjects and their
previous experience a範ct the e的etiveness of the stimulation test and of the polygraph technique
in itself.　　　　　　　　　　　　　　一
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